The objective of this paper is to analyze the impact of economic policy uncertainty (EPU) in China, the United States, and Europe, which are influent to the Chinese stock markets. We employed Vector Autoregression (VAR) model with relative variables including the EPU indices and three Chinese stock markers indices to display the impulse responses of the markets to the EPUs. Our results indicate that the Chinese stock markets negatively respond to their domestic economic policy uncertainty in the first, second, and third month after the EPU shocks. Moreover, we also found the negative responses of the Chinese markets to the EPU from the United States that require five months to rebalance the markets. However, the Chinese markets seem positively respond to the shocks of the economic policy uncertainty in Europe and also took five months to archive market rebalancing. The significant correlation of the economic policy uncertainty between China and the United States resulted in cross-sectional correlation estimates among the EPU indices. Furthermore, there is the reasonable interesting result to claim that the economic policy uncertainty in China is statistically influenced by their own trade and fiscal policy uncertainty that may be considered to be related with China-US trade war in our conclusion.
Introduction
China has become the world's second-largest economy and its GDP is the largest in the world if it was measured by purchasing power parity (PPP). The economic reform for over forty years since it was initiated in 1978, led China lifting out of the poverty and brought dramatic high-technology development. The combination between industrialization and urbanization has also helped China turning to be an influent market in the world. However, the gradual growth of the Chinese economy has been slow down since 2012 and reached the lowest of economic growth rate since 1990 at 6.3 percent by the end of 2018. The economic policy made by the Chinese government has yet contributed to the uncertainty especially when China and the United States has faced trade-war that requires both countries for the policy adjustment to settle the conflict circumstances.
The uncertainty is something unexpectable to happen. In other word, it could be said that uncertainty is an unpredictable phenomenon in the future that will be resulted in unexpected consequences. The economic uncertainty produces most of negative effect on economic activities leading to the large persistent reductions in production and employment (Bachman, Elstner & Sims, 2013) . A rise in uncertainty indeed depresses real economic activities such as output and employment (Yun & Luk, 2018) especially the economic policy uncertainty (EPU) in the United States, Europe, and China that accounted two-third of total negative effects reducing world economic activities (Biljanovska, Grigoli & Hengge, 2017) . The concerns regarding China's competition with the US in shaping the global world order are more likely to be driven by political factors rather than economic motives (Zhang, Lei, Ji & Kutan 2018) . Thereupon, changes in economic policy in China implied to the economic uncertainty has urged various sectors to prepare in order to have the readiness for further actuation. Consider the global economic policy uncertainty index, it reveals an increase in the world's aggregate economic policy uncertainty since mid-2007 as well as EPU indices in the US and China. The Chinese EPU index reached the peak at the end of 2018, the same time as the economic growth in China was at the lowest rate and occurred with an emerging of the serious trade-war. As investors in the financial market expect their returns according to the risk taken by the uncertainty that plays important role in order of decision making under information they received as well as a corporate investment which degree of marketization is sensitive to the economic policy uncertainty (Wang, Chen & Huang2014) . Thus, we may consider that EPU affects not only in the real economy but also create significant reactions from the financial market by comparing time path of graphs in Figure 1 and Figure 2 . It is consistent with many literatures that revealed the negative relationship between arising of economic policy uncertainty and lower stock market return. On the other hand, uncertainty could make a positive effect if the government responds properly to unanticipated shocks (Pastor & Veronesi, 2013) .
According to significant changes of EPU during the past five years (2014) (2015) (2016) (2017) (2018) together with changes in the returns of the Chinese key stock markets, we were interested to study the influence of EPU from foreign regions (Europe and US) and domestic China's EPU that may have dynamic effects on the Chinese stock markets by showing data characteristics and their cross-sectional coefficients. Furthermore, we employ the standard Vector Autoregression (VAR) to demonstrate the impulse responses of Chinese stock markets to the changes of EPUs.
Literature Review
An alternative measure of economic uncertainty using the new base forecasting in h-periods ahead was developed by Jurado, Sydney, and Serena (2015) . This time-varying of macroeconomic uncertainty estimation methodology has gained popularity according to the findings of a significant shock that played a role in the business cycle. Apart from literature of Jurado et al. (2015) which particularly focused on overall macroeconomic uncertainty and macroeconomic activities, Baker, Bloom, Davis (2016) developed a new specified index of economic policy uncertainty (EPU) by using newspaper-based measurement on VAR process to give a demonstration of the economic policy uncertainty that was economically associated with an increasing of stock price volatility, and reduced investment the financial market. This EPU index has been widely used in many researches due to the ability of making an effect in the stock market. It is likewise capable to indicate the impact of economic uncertainty in the particular policy level that plays a role in the financial market. In the stock market, higher EPU leads to significant increasing in market volatility by expected return predictability (Liu & Zhang, 2015) . The policy news is the major source of market volatility that was later explained by the newspaper-based of Equity Market Volatility (EMV) tracking with the Chicago Board Option Exchange (COEB)'s volatility index (VIX) which is mostly influenced by fiscal policy and monetary policy in taxes (Baker, Bloom, Davis & Kostd, 2019) . Furthermore, it also influenced the market liquidity during normal market condition as well as during the financial crisis (Debata & Mahakud, 2018) .
Regarding most of literature reviews for this paper, we considered the Vector Autoregression (VAR) model which is famous and popularly used in many empirical studies that related to the EPU and stock market. A grateful appreciation of contribution for this successful econometric model must be given to Sims (1980) as well as Hamilton (1994) who introduced VAR models and its application to financial data. The model is flexible because conditional forecast of specific variables can be estimated under theoretical frameworks. Based on VAR, Sum (2012) investigated how stock market returns responded to the EPU shocks that resulted in negative responses in the first, fourth, fifth, eighth, night, tenth and eleventh months. This investigation also indicated the statistical negative relationship between EUP and the returns of stock markets in European Union countries. Nevertheless, there is an evidence from the United States that revealed the negative long-run relationship between the EPU and US stock markets. Working with long time series data from 1900 to 2014, Arouri, Estay, Rault, and Roubaud (2016) found reduction of stock returns in the US markets affected by an increase in the EPU. The effect was stronger persistent particularly when market volatility was extreme.
In addition, the EPU could also draw a negative influence in the U.S. stock-bond market correlation with long-term investors in corresponding results from Fang, Yu, and Li (2017) .
The EPU shocks from the US significantly produced negative returns in the Pacific Rim countries stock markets, Canada, China, Japan, Korea, and the US. It was confirmed by Christou, Cunado, Gupta, and Hassapis (2017) with the comparative of the standard VAR and Bayesian Panel VAR (BPVAR). The literature also claimed that the stock market in Australia was the only one of the samples that have no significant negative response from the US's EPU shocks, explained under their foreign-domestic EPU spillover concept. Thus, there were opportunities for investors to gain from investing in Australian market while economic policy uncertainty in the United States was increasing. In China, many researchers have concerned about economic policy uncertainty shocks especially one from the United States which has been emphasized in many literatures as it could produce negative impact on Chinese real economy in both firm and macro level as well as the stock market. It was clarified by an empirical evidence of stock market correlation that was driven by EPU in cross-international context. ARCH model statistics in Li and Peng (2017) showed that an increase in EPU from the US negatively affected the co-movements of Chinese A/B stocks and the US stock market. Furthermore, the statistical spillover effect of the EPU in China's real economy was found during bust cycle under Smooth Transition Vector Autoregression (STVAR) estimation to underline that the Chinese EPU is a determinant of the economic policy uncertainty and unemployment in the US (Fontaine, Didier & Razafindravaosolonirina, 2017) . Beside that negative responses of the Chinese stock market to the EPU, it has been discussed that the EPU can also negatively predict expected future returns of the Chinese market. This was strongly corroborated by designing an asset pricing model under short-sales constraint (Chen, Jiang, and Tong, 2017) resulted in a large fluctuation during the financial crisis in particular greater effect in Shanghai comparing with Shenzhen stock market (Xiong, Bian & Shen, 2018) .
Data
To measure economic policy uncertainty, we used the economic policy index (EPU) constructed by Baker et al., (2016) as the proxy of economic policy uncertainty. The monthly time-series data was considered regarding suggestions from many literature reviews, in particular, Patton and Ramadorai (2013) who suggested to use high-frequency data to capture time-series variation of market exposure to risk factor which have significance across months. Data of the variables in this study were retrieved from two online sources; (1) the economic policy uncertainty indices and related uncertainty factors were pulled from http://www.policyuncertainty.com and (2) Chinese three stock market indices from CEIC database which including Shanghai Composite Index (SHCOMP), Shenzhen Composite Index (SZCOMP), and the weighted index between Shanghai and Shenzhen markets (CSI300) to represent the performance of Chinese stock markets while the economic policy uncertainty in China (EPUC), Europe (EPUE), and the United States (EPUS) will be carefully focused to analyze the impacts on these markets with the following data statistic summarized in Table 1 . However, due to the data availability for CSI300 and all variable will be estimated based on logarithm in order to explain the percentage of changes in explanatory and responses variables in VAR model, number of observations will be expected to be 162 after data adjustment. 
Methodology
In this paper, we employed the standard VAR (p) with our variables (will be described in the next part) which are (1) SHCOMP, (2) SZCOMP, (3) CSI300, (4) EPUC, (5) EPUE, and (6) EPUS. In order to fit the stationary VAR, Augmented Dicky-Fuller (ADF) unit-root test will be used to test the stationary of data before approaching VAR process;
n vector of time-series variables with the basic p-lags vector autoregressive (VAR(p)) model that has the form
n unobservable zero mean white noise vector process with time invariant covariance matrix  . Then, the arrangement of sample data in deterministic terms in this study to fit VAR(p) will be 
(2) and the lag operator notation of VAR (p) is written as
Lag Length Selection
Once the estimation was obtained from VAR(p) process, the lag length selection will be determined upon model selection criteria which have form
is the residual covariance matrix without a degree of freedom correlation from VAR(p), T c is a sequence indexed by the sample size T , and ( , ) np  is a penalty function which penalizes large VAR(p) models. Hence, lag length selection of the model in this study will be considered by using the most common information criteria which are the Akaike (AIC), Schwarz-Bayesian (BIC), and Hannan-Quinn (HQ) that come with the highest absolute value regarding.
Impulse Responses
Regarding the representative of VAR in equation (1), the impulse responses of the Chinese stock markets with respect to the shocks (EPUC, EPUE, and EPUS) at the horizon h of the variables to an exogenous shocks to variables j will be  
The derivative equation will eliminate all terms but one, namely the term in the sum which is t h   , for which we get 1 1 j, j, j,
where j  is the th j row of the power nn  identity matrix that is the responses of all n variable at the horizon h to shock variable j in the th j column of h  .
Empirical Results

China's EPU Components
According to our database, so we consider China's EPU (EPUC) to be in four policy categories of uncertainty which are exchange rate, fiscal, monetary, and trade. We assume that Chinese EPU would statistically relate to at least one of mentioned categorial EPUs. Thus, firstly, we applied these factors into an ordinary linear regression model to investigate degree of these sub-uncertainties as:
The result obtained from an estimation of equation (10) reveals that trade and fiscal policy uncertainty in China are the major component producing their economic policy uncertainty. The statistic coefficients displayed in Table 2 demonstrate that trade policy uncertainty in China (CN_TRADE) is the most influent factor by 64.8 percent, followed by fiscal policy uncertainty (CN_FISCAL) that could affect an increasing the Chinese EPU (EPUC) around 58 percent. Note: *, **, and *** in the table represent the confidence levels at 90%, 95%, and 99% in respectively.
Correlation of the Variables
Considering cross-sectional correlation among the variables in Note: *, **, and *** in the table represent the confidence levels at 90%, 95%, and 99% in respectively Moreover, the comparative analysis of Chinese market indices and their domestic economic policy uncertainty (EPUC) indicates that Shanghai market rather economically has closer relationship with domestic EPU and foreign EPUs than Shenzhen market does according to higher cross-sectional coefficients between SHCOMP with EPUC, EPUE, and EPUS which are 0.4742, 0.5341, and 0.2430 in respectively that obtained 99 percent of confidence of the correlations. However, the correlation between Shanghai and Shenzhen market is quite high with 0.7 of their significant value of coefficient. Furthermore, it was revealed that all economic policy uncertainty indices have the significant correlation with others one as displayed in the last three columns showing that EPUC has correlations, respectively with EPUE by 0.6876 and EPUS 0.4784 of coefficient. Meanwhile, the relationship between the economic policy uncertainty in Europe (EPUE) and the US (EPUS) resulted in their correlation by 0.6928 of coefficient.
In order to test whether economic policy uncertainty from our sample have significant causes or ability to forecast among each other or not, we obtain Granger causality test result as display in Table 4 . 
VAR (2) Estimations.
In this study, lag 2 p  or VAR (2) is the ultimate estimation according to lag length selection criteria purposed in our methodology. Nevertheless, in order to fit the stationary VA, an ADF unit root test was processed to check all of our variables and the stationary was found at the fist difference. Since that, all variables are therefore transformed to be the first differentiated time series data represented by D(CSI300), D(SHCOMP), D(SZCOMP), D(EPUC), D(EPUE) D(EPUS) with the estimation result of VAR (2) shown in Table 5 .
From VAR estimation with 2 lags in Table 5 , it resulted that the differences of Shanghai composite index (D(SHCOMP)), Shenzhen composite index (D(SZCOMP)), and their weighted index (D(CSI300)) significantly correlate to their autoregressions at the past two periods (second lag) with the value of coefficients at -0.2721, -0.6064, and -0.5832 in respectively. At the meantime, they also significantly correlate with the difference of China's EPU (D(EPUC)) at one past period (first lag) with negative coefficient of -0.3798 for D(SHCOMP), -0.6956 for D(SZCOMP), and -0.8379 for D(CSI300). In addition, China's EPU is statistically significant with itself and the EPU in Europe (D(EPUE)) at the first and second lags. And finally, the correlation between the difference of economic policy uncertainty in the United States (D(EPUS)) and Chinese stock markets has significant measurement in Shenzhen at lag 2 while D(EPUE) statistically has a significance only with the difference of weighted index D(CSI300). The interpretation regarding the significant result from this VAR (2) leads us to find the endogeneity among the variables so that to forecast each other particularly using the first and second lag to determine their autoregressive process. Notes: Numbers in brackets [-] refer to the t-statistics. *, **, and *** in the table represent the confidence levels at 90%, 95%, and 99% in respectively.
Residuals and Impulse Responses
The residuals from VAR in Figure 3 show the dramatic drops in Shanghai and Shenzhen markets especially in Shenzhen market where the effect is likely to be greater than Shanghai market during the financial crisis (2007) (2008) and in 2015, while EPU in China, Europe, and the United States were increasing at the time. Furthermore, impulse responses provided in Figure 4 demonstrate both of Chinese markets negatively respond to the domestic EPU and the EPU from the US, straightway in the first month and starting to adjust into equilibrium in the next month, and finally equilibrate themselves within the third month. However, the responses of the Chinese markets to the EPU in Europe are quite different as the Chinese markets barely respond in the first month to the EPUE but there will be lightly positive response in 1.5 months after EPUE shocks in Shanghai and about two months in Shenzhen switching to negative responses before adjusting to the balance in the fifth month (see also Figure 5 and Figure 6 in Appendix for the rest responses of three markets and EPUs). 
Discussion
The relationship between China and the United States has been more emphasized in many literatures that mostly found negative responses from economic sectors to the economic policy uncertainty. The reason of using VAR model in this study is regarding to our related literatures review that aim to analyze the responses of interesting endogenous variables which could be obtained by VAR process.
According to our findings, we firstly found sharp increasing of the economic policy uncertainty in China and the US during an incidence of China-US trade war from economic policy uncertainty index graph plots (Figure 1) . Then, the significant coefficients obtained from a linear regression in equation (10) indicate around 58 to 65 percent of the Chinese EPU is mainly determined by trade and fiscal policy uncertainty. It let us consider about an effect of China-US trade war that has brought an increasing in economic policy uncertainty in the two countries. This existence of the impact from trade war is recognized by a significant positive cross-sectional correlation between economic policy uncertainty index in China and the US. In consequence, Granger's causality test was applied to confirm the robustness of the relationship between economic policy uncertainty in both countries so that we found the significant causes between the EPU in China and the US that are related to trade war.
Although negative responses of the stock market to the EPU were found in most of related literatures, however, unlike others, we surprisingly found the positive responses of the Chinese markets to the EPU from Europe with significance while responses to domestic and the US EPU remain negative. This indicates that Chinese stock markets could gain some profit from an increasing of economic policy uncertainty in Europe. In our point of view, when Europe faces higher economic policy certainty, capital may move to the stock markets in China in order to seeking for better expected returns from the Chinese stock markets. Moreover, residuals and impulse responses from our VAR (2) process reveal greater effects in Shenzhen stock market rather than in Shanghai. However, this result is not consistent with Xiong et al. (2018) where greater effect of the EPU was taken by Shanghai stock market.
Conclusion
Based on VAR (2) results, China's economic policy uncertainty in lag 2 statistically depresses both Chinese stock markets as well as their weighted index performance. It is also incidentally relevant to the economic policy uncertainty from Europe, and the United States via significant crossed-correlations among each other that confirmed by Granger causality test.
An increase in economic policy in China and the US significantly affects negative responses on the Chinese stock markets especially in Shenzhen market where the size of effect appears to be greater than responses from Shanghai. The Chinese markets take longer responses to the EPU shocks from the US by five months while taking shorter (three months) responding after EPU shocks from China until balancing. However, EPU from Europe is likely to benefit the Chinese markets as the two markets positively respond to the EPUE at the first place. However, these responses are switching and swing to negative responses before market adjustment.
Furthermore, major influent factors of China's EPU are their domestic uncertainty in trade and fiscal policy regarding our ordinary linear regression that may therefore be related to the inauguration of Donald Trump and China-US trade war so that we can give our opinion that Chinese stock markets negatively and directly respond to the domestic EPU with roundabout foreign EPU from Europe and the United States. Figure 6 . Impulse responses to EPUs
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